We have studied the molecular structures of various organic dyes by the vibrational spectroscopies. 1 Our recent research interests have been focused on the inclusion phenomena of the phthalein dyes in various organic hosts. As a part of our study, the X-ray analysis of 3,3-bis(4-hydroxyphenyl)-1(3H )-isobenzofuranone, better known as phenolphthalein, was undertaken. The pH dependent color change of phenolphthalein has been ascribed to a structure change from the lactone (I) to the dianionic resonating form (II), as shown in Fig. 1 . Phenolphthalein shows vibrational bands characteristic of the structure (I) in the solid state. The OH stretching bands are observed at 3383, 3329 and 3291 cm -1 in the IR spectrum. The intense band at 1737 cm -1 with a shoulder peak at 1718 cm -1 is assigned to the C=O stretching of the lactone group. The corresponding Raman bands are observed at 1737 and 1719 cm -1 .
Crystals suitable for X-ray analysis were grown from an aqueous ethanol solution at room temperature. A colorless prism with dimensions 0.6×0.3×0.4 mm was mounted on a glass fiber. All measurements were made on a Rigaku AFC-5R diffractometer with a graphite monochromated Mo K α radiation (λ=0.71069 Å). The detailed measurement conditions and crystal data are listed in Table 1 . The intensity data were collected at 23˚C using the ω-2θ scan technique to a maximum 2θ of value of 55.0˚. A total of 4195 reflections were collected. The intensities of three representative reflections which were measured after every 150 reflections declined by 0.49%. A linear correction was applied to the data to account for this phenomenon. The linear absorption coefficient for Mo K α is 0.8 cm -1 . An empirical absorption correction, based on azimuthal scans of several reflections, was applied, which resulted in transmission factors ranging from 0.98 to 1.00. The data were corrected for Lorentz and polarization effects. The structure was solved by direct methods. 2 The non-hydrogen atoms were refined anisotropically. All hydrogen atoms were located from a difference Fourier map and included in the full-matrix least squares refinement. The atomic scattering factors and anomalous dispersion terms were taken from the International Tables for X-ray Crystallography, Vol. IV. 3 All calculations were performed using the program TEXSAN crystallographic software package. 2 Selected positional parameters are listed in Table 2 . The molecular structure is shown in Fig. 2 , together with the atomic labeling scheme. Selected bond distances and angles are listed in Table 3 .
There are two independent molecules in the asymmetric unit (Molecule 1 and Molecule 2). The molecules consist essentially of three groups: an isobenzofu- 4 and shorter than the value of 1.525(3)Å found for fluorescein. 5 Fitzgerald and Gerkin 6 have recently reported the crystal structure of phenolphthalein obtained from ethanol solution (R=0.045, Rw=0.097). Differences between the present work and the reported result were observed mainly in the molecular geometries of the lactone moieties. Thermal ellipsoids of the non-hydrogen atoms are scaled to enclose 50% probability. The spheres of the hydrogen atoms are drawn in an arbitrary scale.
Estimated standard deviations in the least significant figure are given in parentheses. 
